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[ Abstract]  Objective To evaluate the advantages and disadvantages of three surgical models of extrahepatic
cholestasis in rats using serological, imaging, and pathological examinations. Methods Fifteen female Sprague Dawley
rats were randomly divided into traditional, modified, and electrocoagulation groups. The surgical models were bile duct
ligation (n=5) (BDL), modified hepatic duct ligation (HDL) (n=5), and choledochal electrocoagulation (CE) (n=
5), respectively. Preoperative and postoperative computerized tomography (CT) scans were performed to compare changes

in liver density and bile duct diameter. Blood samples were collected 7 d after surgery, and aspartate aminotransferase
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(AST), alanine aminotransferase ( ALT), total bilirubin ( TBIL), and direct bilirubin ( DBIL) were measured using
enzyme-linked immunosorbent assay. All rats were sacrificed using excessive anesthesia after blood collection, part of the
liver was collected and fixed with 4% formalin solution, and pathological changes observed using paraffin section

hematoxylin and eosin staining. Results Different degrees of liver injury and cholestasis were observed 7 d after surgery in

all three groups. AST, TBIL, and DBIL were higher in the BDL group than in the CE group (P<0.05). AST, ALT, TBIL,
and DBIL were higher in the BDL group than in the HDL group ( P<0.05). There was no significant difference in ALT
between the BDL group and CE group (P>0.05), and no significant difference in AST, ALT, TBIL, and DBIL between
the HDL group and CE group ( P>0.05). Pathology showed that biliary hyperplasia and biliary wall thickening were most
serious in the BDL group, least serious in the HDL group, and moderate in the CE group. CT showed that the extrahepatic
bile duct diameter was larger in the BDL group than in the HDL and CE groups (P<0.05), but there was no significant
difference between the HDL and CE groups (P>0.05). Liver CT value decreased after surgery in the BDL group ( P<
Both

the CE and HDL models effectively prolonged the course of cholestasis in rats, and better simulated human extrahepatic

0.05) , and showed no significant difference after surgery between the HDL and CE groups ( P>0. 05). Conclusions

cholestasis diseases, suggesting their utility for dynamic observation of the course of cholestasis.
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Note. A, Conventional group ( Bile duct ligation ). B, Modified group ( Modified hepatic duct ligation ). C,

Electrocoagulation group( Choledochal electrocoagulation) .

Figure 1 Three surgical methods for modeling cholestasis model in rats
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Table 1 Comparison of serology of three models of cholestasis in rats

2051

Groups n AST(U/L) ALT(U/L) TBIL( pmol/L) DBIL( pmol/L)
{440 Conventional group 4 796.3+223. 4 223.0+21.8 155.2+27. 1 137.0+20.0
B R4 Modified group 5 224.2+33.4* 60.2+9.2* 4.2¢3.1" 2.1£1.7°
HL JJ4 Electrocoagulation group 5 297.6£157.7" 195.8+172. 1 4.4+3.1" 3.1x1.6"

T SEGALIEE, * P<0.05, ** P<0.01,
Note. Compared with conventional group, *P<0.05, ™ P<0.01.
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Figure 2 Serological status of three surgical models of

cholestasis in rats at 7 days after surgery
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Figure 3 Liver samples were taken from the conventional group
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Figure 4 The pathological changes in liver of three surgical models of cholestasis in rats at 7 days after surgery
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Note. A, Conventional method, showing obvious expansion of the bile duct and decreased liver density, indicating liver injury. B, Modified
group, which shows expansion of extrahepatic bile duct and no significant change in liver density. C, Electrocoagulation group, which shows

expansion of extrahepatic bile duct and no significant change in liver density.

Figure 5 The CT findings of three surgical models of cholestasis in rats at 7 days after surgery
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Table 2 Comparison of extrahepatic choledochal dilatation and CT value of liver in three models of cholestasis in rats

.- A Py () JF CT {8 Hu)
s n Diameter of extrahepatic Liver CT Value
Groups .
bile duct 0d 7d i P
4
ﬁ‘,ﬁfﬂ 4 9.7+1.7 75.9+2. 1 61.7+3.6 5. 181 0.014
Conventional group
4
%E,ﬁ 5 2.5+1.4" 76.5+2.8 75.2+2.0 -1.562 0.193
Modified group
4
B 5 4.2+0.8** 75.5+4.8 75.2%5.5 -0.852 0. 442

Electrocoagulation group

TE: GG IR, * P<0.05; SER 414, *P>0. 05,
Note. Compared with conventional group, * P<0.05. Compared with modified group, *P>0. 05.
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